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Description 



A wide-angled image display system for 
automobiles 

Background of Invention 

[0001] The present invention relates generally to design and con- 
struction of a wide-angled image display system for use 
on automobiles. 

[0002] Present invention solves at least two industry problems: 
the blind spots that a car driver cannot see and the incor- 
rect evaluation of speed of other larger vehicles. 

[0003] The use of multiple cameras for capturing separate im- 
ages, which are views from the sides and back of driver's 
vehicle, and then feed into an image distribution system 
to generate an integrated wide-angled eliminates the 
blind spots. 

[0004] a computer control unit, employing a program logic de- 
scribed herein, transforms large (seemingly slow-moving) 
object to several regular-sized automobile images, and 
thus avoid driver's illusion that a large vehicle is moving 



slowly, when in fact the large vehicle is moving or ap- 
proaching very fast. 
Summary of Invention 

[0005] visual illusions, especially in the case of large moving ob- 
jects, often play tricks to human senses. For example, a 
large 747 jet approaching the landing strip in an airport 
with landing gear down always seems awfully slow; 
whereas a small propeller airplane seems to zoom by like 
a bullet when it is ready to land. Researches have shown 
that in the outside open space, people tend to judge 
speed of a moving object by the distance traveled relative 
to the length/size of that object. In a set amount of time 
when a 747 jet takes to travel its own length, a small pro- 
peller airplane has gone 7 to 10 times its own length. 
Therefore people have the misguided sense that the 747 
jet goes awfully slow at landing, when in reality it goes 
faster than a small propeller airplane just about to land. 
Researches have found the same misguided judgment 
about the speed of an approaching train, simply due to 
the size/length of the train in question. 

[0006] | n driving, the same kind of illusion exists when a large 
moving object, a long tracter-trailer for example, is ap- 
proaching from behind. Drivers oftentimes misjudged the 



speed of a big truck approaching from behind, especially 
when the drivers made that misjudgment from one of the 
three rearview mirrors, whose functions are limited by 
their blind spots. And often times, the misjudgment was 
made in a split second, as many other decisions made by 
a driver during the course of the driving. 
[0007] By using a pseudo-car image ("PCI") logic, present inven- 
tion incorporates the use of multiple cameras to produce 
a wide-angled view, while eliminating the illusion de- 
scribed previously, to enhance consumer safety. 
Brief Description of Drawings 

[0008] The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate the 
preferred embodiment of the invention and together with 
the description, serve to explain the principles of the in- 
vention. 

[0009] a brief description of the drawings is as follows: 

[0010] pig. 1 shows the side view of multiple cameras installed 
on top of a vehicle, with cameras oriented to the rear and 
side(s) of the vehicle. 

[0011] pig. 2 shows the topdown view of multiple cameras in- 
stalled on top of a vehicle, with cameras oriented to the 



rear and sides of the vehicle. 
[0012] pig. 3 shows images taken from multiple (3, in present 

example) cameras. 
[0013] pig. 4 shows the 3 separate images, after processing from 

image distribution unit ("IDU"), are integrated into one 

single view on a display monitor, as if viewed directly from 

human eyes. 

[0014] Fig. 5 shows the diagram of present invention, including 3 
cameras, image distribution unit, recording unit, com- 
puter control unit and display unit. 

[0015] Fig. 6 shows the result of an image containing three PCIs, 
as transformed from its original tractor-trailer image. 
Detailed Description 

[0016] | n Fig. l, three cameras are mounted on top of a vehicle. 
This side view shows only the right and center camera. 

[0017] Fig. 2, top-down view of the three cameras are shown. Al- 
though present embodiment shows the cameras to be on 
top, they can be installed on brink of the trunk, or near 
the C-pillar of a vehicle, as long as the viewing angles are 
not obstructed by the positions of the installation. 

[0018] Depending on how and where the cameras are mounted, a 
small motor may be added to the left or right camera so 
that when the driver engages the turn signal of the car, 



the left/right camera will turn a limited angle (10 degrees, 
for example) to widen the coverage area towards which 
the car is about to turn. 

[0019] pig. 3 shows 3 images taken from the 3 cameras, one 

from left camera, one from center camera, and one from 
right camera. Some portion of a vehicle will appear con- 
currently in two cameras. For example, to the left of the 
center image, there is a portion of a car that correspond- 
ing to the car in the left image. To the right of the center 
image, there is a portion of a car corresponding to the car 
in the right image. 

[0020] pig. 4 shows an image which covers a wide-angled view 
area and is the result of integration of images from multi- 
ple cameras, having processed by image distribution unit 
("IDU") to combine the images. 

[0021] Fig. 5 shows the block diagram of present invention. 
Three cameras are shown on top. Block 5 (3 of them) 
shows the cameras are positioned to cover wide angles, 
preferably about 180 degrees and there are overlapping 
angle coverage in between two adjacent cameras. 

[0022] Block 10 is the image distribution unit (IDU) which com- 
bines images from separate cameras and produces an in- 
tegrate view, as if seen from one single (wide-angled) 



camera without the distortion associated with a wide- 
angled camera. 

[0023] Block 20 is a recording device, with enough memory to 
maintain at leastl hour amount of images received from 
Block 10. 

[0024] Block 40 is a display monitor, which can be a display 
screen on the dash board of a car, or it can be made to 
produce images projected on the center rear view mirror 
of a car. 

[0025] Block 30 is the alternative image transformation computer 
control unit ("CCU") that employs the PCI logic to generate 
images of smaller vehicle, taking up same length of a 
large vehicle, but effectively eliminates the "slow-moving" 
illusion naturally associated with large vehicles. 

[0026] Drivers will have the option (by a switch or a button) to 

activate the PCI program logic in CCU and then project the 
transformed image to display monitor 40. 

[0027] pig. 6 shows sample result of PCI program logic. A long 
tractor-trailer is transformed into three PCIs, evenly tak- 
ing up the same length. Note that the PCI program logic 
will make sure that the gaps in between PCIs will be less 
than 15 feet, which is the length of a regular vehicle, so 
that drivers will not plan to squeeze into the gaps. 



[0028] N 0 te that recording device 20 records images before PCI 
image transformation done by CCU 30. 

[0029] pci program logic is defined herein. The algorithm can be 
implemented by any commercially available software 
tools, such as C+ + . Image distinction and recognition 
functions are currently very mature art and need no dis- 
closure in, and are not claimed by, present invention. 

[0030] The program logic for Fig. 6 is defined below. 

[0031] ** pci algorithm: ** 

[0032] i_ a pseudo-car image ("PCI") is defined to be the size of 
15x5x5 (LxWxH, foot), with a generic shape of an 
automobile capable of being produced and projected to 
output devices, such as a monitor. 

[0033] 2. Current vehicle is defined to the car containing a com- 
puter control unit (CCU) that is loaded with the PCI pro- 
gram logic described herein. 

[0034] 3 pci Program logic runs an infinite loop from step 4 to 
step 10. 

[0035] 4. From the feed-in source of images, capture the images 
of moving objects within a pre-set range (say 150 feet) 
and initiate images distinction/recognition functions. 

[0036] 5. |f a moving object being recognized is determined to 



be longer than 35 feet but shorter than 50 feet, with its 
width/height to be around 5 x 5 or more, then two PCIs 
are produced to take up the whole length of the recog- 
nized object, with gap in between the two pseudo-car im- 
ages, to output devices, such as a monitor. 

[0037] 5_ |f a moving object being recognized is determined to 
be longer than 50 feet but shorter than 65 feet, with its 
width/height to be around 5 x 5 or more, then three PCIs 
are produced to take up the whole length of the recog- 
nized object, with two gaps evenly filled in between the 
three PCIs, to output devices, such as a monitor. 

[0038] 7, |f a moving object being recognized is determined to 
be longer than 65 feet but shorter than 80 feet, with its 
width/height to be around 5 x 5 or more, then four PCIs 
are produced to take up the whole length of the recog- 
nized object, with three gaps evenly filled in between the 
three PCIs, to output devices, such as a monitor. 

[0039] s. if a moving object being recognized is determined to 
be long than 80 feet but shorter than 95 feet, with its 
width/height to be around 5 x 5 or more, then five PCIs 
are produced to take up the whole length of the recog- 
nized object, with four gaps evenly filled in between the 
three PCIS, to output devices such as a monitor. 



[0040] 9, if any g a p S j n between two PCIs are longer than 15 feet, 
than the images of two PCIs surrounding the gap will au- 
tomatically extend towards each other to reduce the gap 
to no longer than 15 feet. 

[0041] io. |f the PCIs are approaching from behind current vehi- 
cle, the image production/transformation function stops 
when the front end of first PCI is flush with the tail end of 
current vehicle. 

[0042] ** Enc | 0 f pci program logic ** 

[0043] Current PCI program logic only envisions a large vehicle of 

up to 95 feet. If additional PCI image transformation/produc- 
tion is needed due to vehicle of greater length, then addi- 
tional step can be added in, increasing the distinction 
threadhold to 95/110 and 6 PCI images. And if even 
longer vehicle is possible, another notch of distinction can 
similarly be added to 110/125 and 7 PCI images. 

[0044] Safety logics are built to the infinite program loop: gaps in 
between cars will be dynamically adjusted to be less than 
the length of a regular vehicle, so that driver in current 
vehicle would not plan to squeeze into the gap. PCI im- 
ages will disappear once the front of first PCI image is 
flush with the tail end of current vehicle, so that true im- 
ages of the large vehicle will appear and the illusion of 



slow-moving large objects from far distances will no long 
affect driver's judgment. 



